The one-hole states of A =41 -43 nuclei are calculated with a model space spanning the (f7/2p3/2)" (d3/2si/2) ' configurations. The two-body effective interaction is assumed to be the modified surface-delta type. Energy spectra and spectroscopic factors are calculated and compared with the observed values. Satisfactory results are obtained.
I. INTRODUCTION
The nuclei in the lf-2p shell have long been of interest to both experimental and theoretical nuclear physicists. Extensive studies have been done' 2 for the normal parity states of the nuclei in this region. For the non-normal parity levels, however, the situation is less well understood. This paper will give a systematic study of the one-hole states in the mass region of A=41 -43 within the framework of the shell model. The particles are assumed to be distributed in the 1 f7/2 and 2p3/2 orbitals and one hole is assumed to be in the 1d3&z or 2s&&q orbital.
A least-squares fit calculation on the non-normal parity states in lf-2p shell nuclei has been performed by Dieperink and Brussard within the description of the (lf7/2)"(ld3/2) ' configuration. With this prescription we carry out a leastsquares fit calculation on the energy spectra of '" Ca, ' ' K, and Sc. For the input experimental data, we include in principle all the available low-lying levels with reliable J assignments up to the point that the first level with an uncertain J" assignment appears. Forty-three energy levels are included in the calculation. The eight interaction strengths (AO, A~, BO, B~)zz and (AO, A"BO,B~)~ã nd the ld&/2-2s&/2, lf7/2-ld&/2, and 2ps/2-id&/r single-particle energy spacings are varied until the discrepancy between the calculated and observed energy levels is minimized. The overall rms deviation is 0.26 MeV. The best-fit interaction strengths and single-particle energy spacings are listed in Table I .
The center-of-mass spurious states have not been removed in the calculation.
A. Energy spectra TABLE I. The particle-particle and hole-particle interaction strengths and the single-particle energy spacings (in MeV). The energy spectra of even parity levels for 2=41 nuclei are shown in Fig. 1 Fig. 3 ) are all tentatively assigned to be J =(3/2, 5/2)+. ol sf/2 '). Our results also show that the intensity of the component (f7/3 Sf/3 ) is small compared to that of the component (f7/2 d3/3 ) One important point that has to be mentioned here is that even for certain low lying states, such as (1/2)& and (1/2)2 states in 'K, the (1/2)l, (5/2)2, and (3/2)3 states in 'Ca, the (1/2)l state in Ca, and the (1/2)~and (3/2)3 states in K, the intensity of (f7/q, s~/2 ') is larger than 32% and cannot be neglected. 
